Objective: To investigate time trends in overweight and Leisure Time Physical Activities (LTPA) in The Netherlands since 1980. Intra-national differences were examined stratified for sex, age and urbanisation degree. Subjects and methods: We used a random sample of about 140 000 respondents aged 20-69 years from the Health Interview Survey (Nethhis) and subsequent Permanent Survey on Living Conditions (POLS). Self-reported data on weight and height and demographic characteristics were gathered through interviews (every year) and data on LTPA were collected by self-administered questionnaires (1990)(1991)(1992)(1993)(1994)(1995)(1996)(1997)(2001)(2002)(2003)(2004). Linear regression analysis was performed for trend analyses. . Trends were similar across sex and different degrees of urbanisation, but varied across age groups. In 20-to 39-year-old women, mean BMI increased by 1.7 kg/m 2 , which was more than in older age groups (Pp0.05). With respect to LTPA, no clear trend was observed during 1990-1997 and 2001-2004. The (absence of) trends were similar across sex and urbanisation degrees, but varied across age groups. During 2001During -2004-to 39-year-old women spent E150 min/week less on LTPA compared to older women, while this difference was smaller during 1990-1997. Conclusions: Mean BMI increased more in younger women, which is consistent with the observation that this group spent less time on LTPA during recent years. Although the overall increase in overweight could not be explained by trends in LTPA, the younger women should be considered as a target group for future physical activity interventions. The influence of the 'obesogenic environment' seems to be similar across different degrees of urbanisation.
Introduction
Upward trends in the prevalence of obesity and overweight have been reported in many societies, including the USA 1 and European countries. [2] [3] [4] Overweight and obesity are serious public health problems as they play an important role in the development of cardiovascular diseases, hypertension, diabetes and certain types of cancer. 5 Even a small positive energy balance may already cause a large increase in body weight over relative short periods of time, 6 suggesting that overweight can easily develop when energy intake exceeds energy expenditure. Obviously, it is important to gain insight into the development of the 'energy balance' in the population and to investigate trends. However, (selfreported) measurement of both energy intake and energy expenditure is highly exposed to bias and very difficult to assess accurately. 7 Therefore, we could not focus on these two determinants in the present article. We did have available, however, long-term data on a specific component of energy expenditure, for example, the Leisure Time Physical Activity (LTPA). The advantage of using this subelement is that it can be validly assessed 8 and has been identified as one of the major factors contributing to the increasing prevalence of overweight and obesity. 9, 10 Furthermore, LTPA is a suitable area for interventions in order to combat the obesity epidemic, 11 and therefore worthwhile to study. Recent research suggests that changes to the physical environment have negatively affected opportunities for physical activity while increasing access to energy dense foods. 12 As a result, many Dutch adults are now living in obesogenic (obesity promoting) environments. For example, with the advent of mechanized equipment, the energy expenditure at work has decreased substantially. Moreover, working and housekeeping activities have decreased with several hours in the past 40 years, whereas inactive LTPA, like watching television, has increased with almost 40 min during 1965-1999. 13, 14 There are indications that these obesity health-related behaviours may differ across urbanisation degree. In low-income countries, overweight is more common in those living in urban communities, 15 whereas in more affluent countries, these urban-rural differences seems to be diminished or even reversed. 16 In general, however, limited data are available about trends in overweight or related behaviours across different degrees of urbanisation. The purpose of this article was to investigate time trends in overweight and LTPA in the adult population in The Netherlands since 1980. Intra-national differences were examined stratified for sex, age and urbanization degree. This serves two goals. First, more insight could be obtained concerning specific target groups for physical activity interventions, and secondly an indication could be given whether the trends in overweight and LTPA -as a proxy for the impact of the 'obesogenic environment' -are similar across different degrees of urbanisation.
Subjects and methods

Survey
The data were derived from an ongoing national health survey: the Health Interview Survey (NethHIS), which has been carried out by Statistics Netherlands since 1981. 17 The survey is conducted each year among a random sample of 140 000 respondents of the non-institutionalised population in the Netherlands. These representative samples were obtained from the municipal administration registries. Data concerning socio-demographic variables, weight, height and thus body mass index (BMI) were collected by means of face-to-face interviews, which were held at the respondent's home by trained interviewers. ). Data concerning LTPA were obtained from questionnaires within the national health survey. In 1990-1991 and 1996-1997, the questionnaire included several questions. The first question was 'Do you participate in playing sports or another form of physical activity?' If a respondent answered 'yes', he or she was asked to identify his or her most common activities (maximal 4) and to indicate the frequency of activity in the last 2 weeks and duration per occasion. The activities sports, gardening, bicycling and walking were filled in most frequently by the respondents. In 2001-2004, the SQUASH questionnaire was used. This is a validated questionnaire, which measures activity in daily life (in transport, in leisure time, at home and at work and educational institutions) during a normal week in the past months. 8 For the present study, we used data concerning activities during leisure time, which included the following activities: walking, bicycling, gardening and playing sports. In the SQUASH questionnaire, respondents have to indicate how many days per week they perform these activities, its duration per time and how strenuous the activity was.
Independent variables
Age of the respondents was categorised into five 10-year groups (20-29, 30-39, 40-49, 50-59 and 60-69 years). Respondents were classified into the CBS degree of urbanisation scale, according to what is called address density of the surroundings: the average address density within a radius of 1 km of an address in the area. The scale consists of five categories ranging from not urban to very strongly urban. However, for the present analyses, we divided these categories into 'high' (address density of X1500 addresses/km 2 ), 'moderate' (address density of 1000-1500 addresses/km 2 ) and 'low' (address density of p1000 addresses/km 2 ).
Statistical analyses
Mean values and prevalence data per year of investigation regarding the respondents were standardised to the age and sex distribution in The Netherlands in the year 1981. Because the primary goal of our analyses was to assess changes over time, age-sex standardized percentages of respondents considered obese and overweight, mean BMI and mean minutes per week spent on LTPA were computed for each year. Linear regression analysis was performed for trend Trends in overweight and leisure time physical activities in The Netherlands G-CM Gast et al analyses using the age-sex standardized yearly mean BMI or minutes per week spent on LTPA as the dependent variable and the year of examination as the independent variable. In order to compare the trends between groups, interaction terms were made (i.e. age*year). Analyses were stratified by gender, age and urbanisation degree. However, when stratifying for the degree of urbanisation, it is necessary to adjust -in addition -for the unequal distribution of age categories among degrees of urbanisation. Younger people were more likely to live in the most urban areas, and our analyses showed age-specific trends. Therefore, we additionally corrected for differences in age distribution across degrees of urbanization. Owing to the usage of different questionnaires, there was a split in trend in mean time spent on LTPA between the period 1990-1997 and 2001-2004. Therefore, we evaluated the time spent on LTPA separately for these two periods. Analyses were conducted using the SPSS version 11.5.1 statistical software package.
Results
Overall trend in prevalence rate obesity and overweight During the period 1981-2004, the prevalence of obesity increased from 3.9 to 8.7% among men and from 6.1 to 11.5% among women (both P for trend p0.001; Figure 1 ). A rising trend was also observed for the prevalence of overweight, which increased from 35.7 to 48.3% among men and from 27.1 to 38.3% among women (both P for trend p0.001).
Trend in mean BMI across sex and age groups During the period 1981-2004, mean BMI increased by 1.0 kg/m 2 , with an average increase of 0.05 kg/m 2 per year (P for trend p0.001) and this increase was similar across sex. In both men and women, the upward trend in BMI was observed in all age groups from 1981 to 2004 (P for trend p0.001; Table 1 ).
In men, trends were comparable across age groups. Among women, changes in BMI varied across age groups, with the most prominent increase in the 20-to 29-year-and 30-to 39-year old women. In these age groups BMI increased with 1.7 and 1.9 kg/m 2 , respectively, over the 23 years period. These increases were significantly larger compared to the BMI increase in women older than 40 years, in whom mean BMI increased with 0.9 kg/m 2 during that same period (interaction age and year; Pp0.05).
Trend in mean BMI across urbanization degrees In general, over the whole period of 1981-2004, mean BMI was higher with decreasing degrees of urbanization (Figure 2) . The trends, however, were comparable for all urbanization degrees, with increases of approximately 0.05 kg/m 2 per year (P for trend p0.001). After correction for age distribution, the trends among the three degrees of urbanization were still significant and differences between the degrees of urbanization were only slightly attenuated. However, owing to the usage of a different questionnaire from 2001, there was a split in trend between the two periods, which makes these periods not comparable with each other. Therefore, the next paragraphs discuss the time periods separately.
Trend in LTPA across sex and age groups during 1990-1997 During the period 1990-1997, in men and women the mean time spent on LTPA seemed to increase in almost all age groups, but in most age groups the trend was not significant (Figure 4a and b, Table 2 ). The increases seemed to be most pronounced among the 40-to 69-year-old age groups, but differences in trends between age groups were not significant among men. Among women, however, increases in those aged 40-69 years were significantly larger compared to the increases in women aged 20-39 years (interaction age and year; Pp0.05; Figure 4b ).
Trend in LTPA across sex and age groups during 2001-2004
During 2001-2004, no clear trend was observed in mean time spent on LTPA, which was similar across sex and age groups (Figure 4a and b) . Relatively large changes were seen in 20-to 29-year old men (each year þ 15 min/week) and in 50-to 59-year old women (each year þ 10 min/week) (both P for trend p0.05; Table 2 ). However, these increases were not significantly larger compared to the changes in other age groups, which can be explained by the relatively short period of time (3 years 
Discussion
We observed that mean BMI increased significantly by 1.0 kg/m 2 over the period 1981-2004, and this increase was similar for men and women and for different degrees of urbanisation, but not for age. In 20-to 39-year-old women, the mean BMI increased by 1.7 kg/m 2 , which was a more prominent increase than in older age groups (interaction age*year; Pp0. The main strength of our study was the large sample size, and therefore, external validity for the interpretation of our findings to the Dutch population was satisfactory. The response rate was quite low, but non-response was shown not to be selective, considering the gender and age of the respondents. 18 A methodological drawback of our study was inherent in its reliance on self-reported data on height and weight of the respondents. In general, respondents tend to underestimate their BMI. 19, 20 However, underestimation may not have a large impact on our research into differences in trends, assuming that any impact of this in the time was equal across stratification groups. The investigations were performed in exactly the same way each year and the reporting bias would be created in the same way as well. Concerning LTPA, another limitation of the present study is the use of two different questionnaires. Because of misclassification in questioning, the two periods of 1990-1997 and 2001-2004 are not comparable. Finally, the cross-sectional nature of our study makes it difficult to draw conclusions regarding causal pathways.
In congruence with our findings, other international studies showed upward trends in obesity and overweight over the last two decades. [21] [22] [23] [24] [25] We observed that time spent on LTPA did not decrease during 1990-1997 and 2001-2004, indicating that it is difficult to impute the increased prevalence of overweight and obesity to this factor. However, physical activity levels are not easy to measure, and this may partially explain the absence of an association with BMI.
International as well as national comparable data on trends in physical activity are scarce. The focus of questions to determine the physical activity varies greatly between countries even when related to the same dimension.
Also, in most cases, different reference periods are used to report the frequency of physical activity (e.g. last week, past 12 months). 26 Nevertheless, evidence supports the view that physical activity, especially LTPA, is of great importance for counteracting increases in overweight and obesity. 9, 10 According to the World Health Organization, 27 an amount of 1 h/day of moderate-intensity activity on most days of the week is needed to maintain a healthy body weight, particularly for people with sedentary occupations. During 1990-1997, our findings showed no significant changes in LTPA (e.g. a not significant increase of 4 min/day). This suggests that the increase in BMI in this period was not caused by a large decrease in physical activity. Larger effects on LTPA may be achieved by specific policy measures targeted at physical activity. Evidence is accumulating that well-designed behaviourally based physical activity interventions can affect large proportions of the population that are at health risk because of a sedentary lifestyle. For example, one intervention study reported that physical inactivity declined after interventions that combined educational efforts with changes in the environment, such like the development of walking clubs, aerobic exercise classes and cardiovascular-disease-education programs. 28 Another community-based intervention achieved increased physical activity among adults. 29 Our data suggest that a specific target group for future physical activity interventions should be the younger women (20-to 39-year-old), as they spent less time on LTPA and had the steepest increase in BMI. This steep increase in BMI is in accordance with other studies. In Germany, 23 Finland 24 and Sweden, 21, 22 the increase in BMI was strongest among 25-to 34-year-old age groups in both genders (while we observed it in women only). One explanation for the age-specific upward trend in BMI in our population might be that during 2001-2004, 20-to 39-year-old women spent less time on LTPA (E400 min/week) compared to older women (E550 min/week), whereas this difference was smaller in 1990-1997. However, as discussed before, this cannot exclusively explain the difference in BMI trend. Another explanation relates to childbearing as this was found to be closely related to the prevalence of obesity. [30] [31] [32] A study of Williamson et al. 33 found that, after controlling for ageing, nulliparous women gained less in weight compared to women with having one, two or three live births. To gain more insight into this possible explanation, we performed an additional analysis on three subgroups (aged 28 to 34 years): (1) single or married, nulliparous women, (2) unmarried women with children and (3) women with children. The results indicated that BMI increased the most among women with children (group 3) as they had a linear regression coefficient of 0.103, whereas the first two groups were having coefficients of 0.091 and 0.082, respectively.
Besides stratification for age groups, another aim of the present article was to explore trends according to different degrees of urbanization. In general, the 'obesogenic environTrends in overweight and leisure time physical activities in The Netherlands G-CM Gast et al ment' is supposed to be responsible for higher prevalences of obesity and differences between degrees of urbanisation may reveal insight into specific elements that can be identified within the environment. Although mean BMI increased with decreasing urbanisation degrees, the trends in overweight and LTPA were comparable for all urbanisation degrees. This may either indicate that the 'responsible' elements within the obesogenic environment are similar (e.g. supply of fast food is similar in urban and rural areas) or it may indicate that the elements are different but exert an equal effect (e.g. supply of fast food is more in urban areas, but in rural areas the sports accommodations are further away and people take the car to reach them). Further research into this field is necessary.
In conclusion, mean BMI increased more in younger women, which is consistent with the observation that this group spent less time on LTPA during recent years. Although the overall increase in overweight could not be explained by trends in LTPA, the younger women should be considered as a target group for future physical activity interventions. The influence of the 'obesogenic environment' seems to be similar across different degrees of urbanization.
